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(57) An electronic apparatus including a memory,
and a processor to determine arrangement of a plurality
of images for a plurality of regions that are divided ac-
cording to a predetermined layout, store information on
the determined arrangement in the memory, and control
the electronic apparatus to display the plurality of images
in the plurality of regions based on the stored information

on the determined arrangement, and the processor may
determine arrangement of the plurality of images, based
on a level of importance of at least one object region
determined on a basis of a category of the at least one
object region included in the plurality of images and a
degree of loss of the at least one object region according
to the level of importance.
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Description

BACKGROUND

1. Field

[0001] The disclosure relates to an electronic appara-
tus for automatically editing and arranging a plurality of
images and a controlling method thereof and, more par-
ticularly, to an electronic apparatus to minimize a degree
of loss of an object region included in a plurality of images,
in arranging a plurality of images based on a predeter-
mined layout, and a controlling method thereof.

2. Description of Related Art

[0002] A general person who is not a professional can
easily edit an image due to development and commer-
cialization of an image processing technology, and it has
been a common practice for an individual to simply edit
a daily image directly photographed by the individual and
unveil the daily image through social network services /
sites (SNS).
[0003] In particular, a layout to enable a user to simply
edit and arrange one or more images has been provided,
and various applications enabling an image to be ar-
ranged on the corresponding layout have been provided.
[0004] Conventionally, in arranging a plurality of imag-
es in a plurality of regions in a layout, images are edited
in sequence in each of the plurality of regions in the order
in which a user selected the images, or arrangement of
the images has been determined based solely on a con-
nection relation among the images. As a result, an object
region, which is a relatively important part of each image,
is frequently cut off.

SUMMARY

[0005] The disclosure is to address at least the above-
mentioned problems and/or disadvantages and to pro-
vide at least the advantages described below. The object
of the disclosure is to provide an electronic apparatus
and a controlling method thereof, to identify an object
region included in a plurality of images and determine
arrangement so that a loss of an object region is mini-
mized, in arranging a plurality of images according to a
predetermined layout.
[0006] In addition, the object of the disclosure is to pro-
vide an electronic apparatus and a controlling method
thereof, to determine a level of importance of each of an
object region, based on a user’s selection and / category,
and arrange a plurality of images according to a layout
based thereon.
[0007] According to an embodiment, an electronic ap-
paratus includes a memory, and a processor to deter-
mine arrangement of a plurality of images for a plurality
of regions that are divided according to a predetermined
layout, store information on the determined arrangement

in the memory, and control the electronic apparatus to
display the plurality of images in the plurality of regions
based on the stored information on the determined ar-
rangement, and the processor may determine arrange-
ment of the plurality of images, based on a level of im-
portance of at least one object region corresponding to
a category of the at least one object region included in
the plurality of images and a degree of loss of the at least
one object region according to the level of importance.
[0008] The processor may obtain an interest value that
reflects the level of importance for a unit area of the object
region, and in arranging the plurality of images in the
plurality of regions, determine arrangement of the plural-
ity of images so that the degree of loss of the obtained
interest value is minimized.
[0009] The processor may, in arranging a first image,
from among the plurality of images, in each of the plurality
of regions, identify arrangement of the first image so that
the degree of loss of the interest value corresponding to
the object region included in the first image is minimized,
and identify the degree of loss of the interest value ac-
cording to the arrangement of the first image, and deter-
mine arrangement of the plurality of images based on
the identified arrangement of the first image and the de-
gree of loss.
[0010] The processor may, in arranging a second im-
age, from among the plurality of images in each of the
plurality of regions, identify arrangement of the second
image so that a degree of loss of the interest value cor-
responding to the object region included in the second
image is minimized, and identify the loss of the interest
value according to the arrangement of the second image,
and determine arrangement of the plurality of images
based on the identified arrangement of the second image
and the degree of loss.
[0011] The processor may determine a level of impor-
tance of each of the object region based on a number of
an object region corresponding to each of categories,
from among the object regions included in the plurality
of images.
[0012] The processor may obtain a ratio of an object
region corresponding to each of the category, from
among the object regions included in the plurality of im-
ages, and determine a level of importance of an object
region corresponding to a category of which the obtained
ratio is highest among the categories, from among the
object regions included in the plurality of images, to be
highest.
[0013] The processor may determine a level of impor-
tance of the object region based on a user input to select
at least one of categories of the object regions included
in the plurality of images.
[0014] The processor of the electronic apparatus may
store information on the user input to select at least one
of categories of the object region included in the plurality
of images in the memory, and in determining arrange-
ment of a plurality of other images of a plurality of regions
divided according to a predetermined layout, determine
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a level of importance of the object region included in the
plurality of other images based on the categories of the
at least one object region included in the plurality of other
images and the stored information on the user input.
[0015] The processor may reduce or enlarge the first
image based on a size of each of the plurality of regions,
while maintaining an aspect ratio of the first image, and
in response to an aspect ratio of each of the plurality of
regions being different from the aspect ratio of the first
image, in arranging only a portion corresponding to a size
of each of the plurality of regions, from the reduced or
enlarged first image, in each of the plurality of regions,
identify arrangement of the first image so that a degree
of loss of the interest value corresponding to the object
region included in the first image is minimized.
[0016] According to an embodiment, a controlling
method of an electronic apparatus includes determining
arrangement of a plurality of images for a plurality of re-
gions that are divided according to a predetermined lay-
out, and controlling the electronic apparatus to display
the plurality of images in the plurality of regions based
on the determined arrangement, and the determining ar-
rangement of a plurality of images may include determin-
ing arrangement of the plurality of images, based on a
level of importance of at least one object region corre-
sponding to a category of the at least one object region
included in the plurality of images and a degree of loss
of the at least one object region according to the level of
importance.
[0017] The determining arrangement of a plurality of
images may include obtaining an interest value that re-
flects the level of importance for a unit area of the object
region, and in arranging the plurality of images in the
plurality of regions, determining arrangement of the plu-
rality of images so that the degree of loss of the obtained
interest value is minimized.
[0018] The determining arrangement of a plurality of
images may include, in arranging a first image, from
among the plurality of images, in each of the plurality of
regions, identifying arrangement of the first image so that
the degree of loss of the interest value corresponding to
the object region included in the first image is minimized
and identifying the degree of loss of the interest value
according to the arrangement of the first image, and de-
termining arrangement of the plurality of images based
on the identified arrangement of the first image and the
degree of loss.
[0019] The determining arrangement of a plurality of
images may include, in arranging a second image, from
among the plurality of images in each of the plurality of
regions, identifying arrangement of the second image so
that a degree of loss of the interest value corresponding
to the object region included in the second image is min-
imized and identifying the loss of the interest value ac-
cording to the arrangement of the second image, and
determining arrangement of the plurality of images based
on the identified arrangement of the second image and
the degree of loss.

[0020] The determining arrangement of a plurality of
images may include determining a level of importance of
each of the object region based on a number of an object
region corresponding to each of categories, from among
the object regions included in the plurality of images.
[0021] The determining arrangement of a plurality of
images may include obtaining a ratio of an object region
corresponding to each of the categories, from among the
object regions included in the plurality of images, and
determining a level of importance of an object region cor-
responding to a category of which the obtained ratio is
highest among the categories, from among the object
regions included in the plurality of images, to be highest.
[0022] The determining arrangement of a plurality of
images may include determining a level of importance of
the object region based on a user input to select at least
one of categories of the object regions included in the
plurality of images.
[0023] The determining arrangement of a plurality of
images may include storing information on the user input
to select at least one of categories of the object region
included in the plurality of images in the memory, and in
determining arrangement of a plurality of other images
of a plurality of regions divided according to a predeter-
mined layout, determining a level of importance of the
object region included in the plurality of other images
based on the categories of the at least one object region
included in the plurality of other images and the stored
information on the user input.
[0024] The determining arrangement of a plurality of
images may include reducing or enlarging the first image
based on a size of each of the plurality of regions, while
maintaining an aspect ratio of the first image, and in re-
sponse to an aspect ratio of each of the plurality of regions
being different from the aspect ratio of the first image, in
arranging only a portion corresponding to a size of each
of the plurality of regions, from the reduced or enlarged
first image, in each of the plurality of regions, identifying
arrangement of the first image so that a degree of loss
of the interest value corresponding to the object region
included in the first image is minimized.
[0025] According to an embodiment, a non-transitory
computer readable medium storing computer instruc-
tions executed by a processor of an electronic apparatus
to make the electronic apparatus perform operations in-
cludes determining arrangement of a plurality of images
for a plurality of regions that are divided according to a
predetermined layout; and controlling the electronic ap-
paratus to display the plurality of images in the plurality
of regions based on the determined arrangement, and
the determining arrangement of a plurality of images may
include determining arrangement of the plurality of im-
ages, based on a level of importance of at least one object
region corresponding to a category of the at least one
object region included in the plurality of images and a
degree of loss of the at least one object region according
to the level of importance.
[0026] According to the embodiment, an electronic ap-
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paratus and a controlling method thereof may automat-
ically determine an arrangement which enables a loss of
an object region to be minimized in arranging a plurality
of images according to a predetermined layout, thereby
increasing convenience of a user.
[0027] In particular, since a level of importance of each
object region is determined on the basis of a user’s se-
lection and / or a category, and a degree of loss of the
object region to which the level of importance is reflected
is considered, an optimal image arrangement, to which
elements desired by a user are reflected in arranging a
plurality of images according to a layout, may be deter-
mined.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other aspects, and advantages
of certain examples of the disclosure will be more appar-
ent from the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 introduces a plurality of images and a layout
to describe an electronic apparatus, according to
various embodiments;
FIG. 2 is a block diagram to describe a configuration
of an electronic apparatus, according to an embod-
iment;
FIG. 3 shows an example of identifying a level of
importance of each of an object region, while obtain-
ing an object region from a plurality of images;
FIG. 4 shows an example of identifying a level of
importance of each of an object region, while obtain-
ing an object region from a plurality of images;
FIG. 5 describes an example of obtaining a minimum
loss value of an interest value in arranging each im-
age in each of a plurality of regions;
FIGS. 6A and 6B describe an example of obtaining
a minimum loss value of an interest value in arrang-
ing each image in each of a plurality of regions;
FIG. 7 describes an example of obtaining a minimum
loss value of an interest value in arranging each im-
age in each of a plurality of regions;
FIG. 8 is a table describing a minimum loss value of
an interest value, in arranging each image in each
of a plurality of regions, to describe a case in which
loss of an interest value is minimized, in arranging a
plurality of images in a plurality of regions;
FIG. 9 illustrates a result of arranging a plurality of
images in a plurality of regions so that loss of an
interest value is minimized;
FIG. 10 is a block diagram to describe a configuration
of an electronic apparatus, according to various em-
bodiments;
FIGS. 11A, 11B and 11C are views to describe a
configuration of an electronic apparatus, according
to various embodiments;
FIG. 12 is a flowchart of a controlling method of an-
other electronic apparatus, according to an embod-

iment;
FIG. 13 is a flowchart of an example of determining
arrangement of a plurality of images of FIG. 12;
FIG. 14 is a flowchart of an example of identifying a
level of importance of an object region; and
FIG. 15 is an algorithm to describe an example of
obtaining an interest value in which a level of impor-
tance is reflected to an object region, and determin-
ing arrangement so that loss of an interest value is
minimized, in arranging a plurality of images in a plu-
rality of regions.

DETAILED DESCRIPTION

[0029] Before specifically describing the disclosure, a
method for demonstrating the present specification and
drawings will be described.
[0030] The terms used in the present specification and
the claims are general terms identified in consideration
of the functions of the various embodiments of the dis-
closure. However, these terms may vary depending on
intention, legal or technical interpretation, emergence of
new technologies, and the like of those skilled in the re-
lated art. Also, there may be some terms arbitrarily iden-
tified by an applicant. Unless there is a specific definition
of a term, the term may be construed based on the overall
contents and technological common sense of those
skilled in the related art.
[0031] Further, like reference numerals indicate like
components that perform substantially the same func-
tions throughout the specification. For convenience of
descriptions and understanding, the same reference nu-
merals or symbols are used and described in different
exemplary embodiments. In other words, although ele-
ments having the same reference numerals are all illus-
trated in a plurality of drawings, the plurality of drawings
do not mean one exemplary embodiment.
[0032] The terms such as "first," "second," and so on
may be used to describe a variety of elements, but the
elements should not be limited by these terms. The terms
are used only for the purpose of distinguishing one ele-
ment from another. For example, the elements associat-
ed with the ordinal numbers should not be limited in order
or order of use by the numbers. If necessary, the ordinal
numbers may be replaced with each other.
[0033] A singular expression includes a plural expres-
sion, unless otherwise specified. It is to be understood
that the terms such as "comprise" or "consist of’ are used
herein to designate a presence of a characteristic,
number, step, operation, element, component, or a com-
bination thereof, and not to preclude a presence or a
possibility of adding one or more of other characteristics,
numbers, steps, operations, elements, components or a
combination thereof.
[0034] The term such as "module," "unit," "part", and
so on is used to refer to an element that performs at least
one function or operation, and such element may be im-
plemented as hardware or software, or a combination of
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hardware and software. Further, except for when each
of a plurality of "modules", "units", "parts", and the like
needs to be realized in an individual hardware, the com-
ponents may be integrated in at least one module or chip
and be realized in at least one processor.
[0035] Also, when any part is connected to another
part, this includes a direct connection and an indirect con-
nection through another medium. Further, when a certain
portion includes a certain element, unless specified to
the contrary, this means that another element may be
additionally included, rather than precluding another el-
ement.
[0036] FIG. 1 introduces a plurality of images and a
layout to describe an electronic apparatus and a control-
ling method of the electronic apparatus, according to var-
ious embodiments.
[0037] Referring to FIG. 1, seven images 10-1,
10-2, ..., 10-7 and a layout 20 divided into seven regions
may be identified. For each of the seven regions in the
layout 20, orders 1 to 7 are defined, and respective aspect
ratios (for example, 1.17: 1) are indicated.
[0038] The disclosure relates to an electronic appara-
tus for determining (or identifying) the arrangement of a
plurality of images for a plurality of regions divided ac-
cording to a layout and a controlling method thereof.
Hereinbelow, along with the description of the technolo-
gy, an example of a detailed process for arranging seven
images 10-1, 10-2, ..., 10-7 as illustrated in FIG. 1 in sev-
en regions that are divided according to the layout 20 will
be described.
[0039] FIG. 2 is a block diagram to describe a config-
uration of an electronic apparatus 100, according to an
embodiment.
[0040] An electronic apparatus 100 may be a display
device which is implemented as a terminal device such
as a mobile phone, a smart phone, or the like, or may
display one or more images such as a TV, a smart TV,
a notebook PC, a desktop PC, a tablet PC, a kiosk, and
a monitor. In addition, the electronic apparatus 100 may
be implemented as a set-top box, an on the top (OTT),
or a server, and may transmit data on an image to an
external device wirelessly or by wire so that an external
device including a display may display one or more im-
ages.
[0041] Referring to FIG. 2, the electronic apparatus
100 may include a memory 110 and a processor 120.
[0042] The memory 110 is a configuration to store an
instruction or data related to an element of an operating
system (OS) and the electronic apparatus 100 for con-
trolling an overall operation of the elements of the elec-
tronic apparatus 100.
[0043] For this, the memory 110 may be implemented
as a non-volatile memory (for example, a hard disk, a
solid state drive (SSD), and flash memory), a volatile
memory, or the like.
[0044] The memory 110 may store information on pre-
determined one or more layouts or information on one or
more images.

[0045] The layout may mean a method for editing and
arranging one or more images. In arranging one or more
images on a specific screen, the corresponding screen
may be divided into one or more regions according to the
layout. In the divided region, an image may be respec-
tively arranged in each of the divided regions, and the
same number of images as the number of regions divided
according to the layout may be arranged in a region inside
the layout. In addition, the arranged image may be dis-
played through an electronic apparatus 100 or an exter-
nal device (not shown).
[0046] The information on the layout may include the
number of regions divided according to a layout, a hori-
zontal / vertical size or a ratio of each region, a position
of each region, the number or order of each region, or
the like.
[0047] The image stored in the memory 110 may be
obtained based on image data that is received from an
outside through a communicator (not shown), an input /
output port (not shown), a broadcast receiver (not
shown), or the like, of the electronic apparatus 100. The
image may be an image drawn based on a user’s ma-
nipulation of at least one button, keyboard, mouse, or the
like, included in the user inputter (not shown) of the elec-
tronic apparatus 100 and / or a user input for a touchpad
/ panel included in a user inputter (not shown). Alterna-
tively, the image may be an image that is photographed
and obtained through at least one camera (not shown)
included in the user inputter (not shown) of the electronic
apparatus 100.
[0048] The memory 110 may store information on the
arrangement of a plurality of images divided according
to a predetermined layout. Specifically, information on
which image is arranged in each of a plurality of divided
regions among a plurality of images, a ratio of enlarge-
ment / reduction of an image in arranging each image in
each region, information on a region in an image which
is cut off, in arranging each image in each region, may
be stored. At this time, the arrangement of the plurality
of images may be determined by the processor 120.
[0049] In addition, the memory 110 may store informa-
tion on an object included in each image, information on
a category of each object region, information on a cate-
gory selected by a user, or the like. This will be described
along with an operation of the electronic apparatus 100
which will be illustrated and described through FIGS. 3
and 4.
[0050] The processor 120 may control an overall op-
eration of the electronic apparatus 100.
[0051] For this purpose, the processor 120 may include
a random access memory (RAM) (not shown), a read
only memory (ROM) (not shown), a central processing
unit (CPU) (not shown), a graphic processing unit (GPU)
(not shown), a system bus (not shown), or the like, and
may perform operation or data processing related to con-
trol of other elements included in the electronic apparatus
100.
[0052] The processor 120 may determine (or identify)
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the arrangement of a plurality of images for a plurality of
regions divided according to a predetermined layout. At
this time, the processor 120 may determine the arrange-
ment of the plurality of images temporarily or non-tem-
porarily stored in the memory 110, or may determine the
arrangement of the plurality of images stored in an ex-
ternal device (not shown) using information on at least
one of an identification number, a size, an object, and a
category of a plurality of images stored in an external
device (not shown). The processor 120 may store the
information on the plurality of determined images on the
memory 110.
[0053] At this time, the processor 120 may determine
the arrangement of the plurality of images based on the
level of importance of the object region on the basis of
the category of the at least one object region included in
the plurality of images and the degree of loss of at least
one object region according to the level of importance.
[0054] In this case, the processor 120 may determine
(or identify) the level of importance of the object region
based on the category of at least one object region in-
cluded in the plurality of images, first. In arranging the
plurality of images in the plurality of regions, it is possible
to determine the arrangement of the plurality of images
with respect to the plurality of regions based on the de-
gree of loss of at least one object region according to the
level of importance.
[0055] The object region may be a region including an
object having a high weight in an image or a region in-
cluding a predetermined object. The object region does
not necessarily have to be one for each image, and may
be no or at least two for a specific image.
[0056] In general, an object region is considered a rel-
atively important region in an image, and thus, there is a
need to reduce the degree of loss in editing and arranging
a plurality of images to correspond to a plurality of regions
divided according to a layout.
[0057] The processor 120 may extract an object region
using information on colors and edge of each of a plurality
of images.
[0058] For example, the processor 120 may detect an
edge in an image based on a Canny algorithm, Sobel
algorithm, or the like. The detected edge is a high fre-
quency component which sensitively reacts to human
visual perception ability, and thus is suitable as an ele-
ment for detecting an object region.
[0059] The processor 120 may identify the color distri-
bution of a nearby region around the detected edge. Spe-
cifically, the processor 120 may obtain an average value
of color values (at least one of red, green, and blue) of
pixels included in a block of a specific size centered on
an edge region in the image, and then calculate the color
distribution of a region which is smaller than the average
value, and the color distribution of a region larger than
the average value, respectively. Thereafter, the proces-
sor 120 may calculate the value for each pixel by com-
bining the degree of the high frequency around the edge
region and the degree of the color distribution, and then

identify a region including the pixel having the high value
as an object region.
[0060] The processor 120 may identify an object in-
cluded in an image and determine a region including the
object as an object region, using an artificial intelligence
(AI) model which is learned to identify an object included
in an image by analyzing an image.
[0061] For this purpose, the memory 110 may be
stored with the AI model that is learned to analyze the
image and identify one or more objects included in the
image. At this time, the AI model may be stored in the
memory 110 after being learned through an external de-
vice (not shown), or the like, or may be learned by the
processor 120 which includes a dedicated AI chip such
as a deep neural network (DNN) for machine learning.
[0062] Alternatively, the processor 120 may receive a
determination result of the AI model stored in an external
device (not shown) in a data form, and identify an object
included in the image based thereon, by communicating
with an external device (not shown).
[0063] The object may be an animal, sky, ground, sea,
sun, star, moon, a human, various food, the human face,
other things, or may be an object corresponding to a nat-
ural element such as a flower, a grass, a tree, or the like.
The object identified by the processor 120 becomes dif-
ferent according to data used for learning of the AI model
identified by the processor 120, and thus, the object is
not limited to the examples described above.
[0064] FIG. 3 shows an example of identifying an ob-
ject region by the processor 120, from among a plurality
of images.
[0065] Referring to FIG. 3, the processor 120 may iden-
tify an object region corresponding to the natural scenery
and pizza from a first image 30-1, and identify an object
region corresponding to the face and food from a second
image 30-2. As such, a total of 14 various object regions
are identified from seven images 30-1, 30-2,..., 30-7.
[0066] The processor 120 may identify a category cor-
responding to each of the identified object regions, on
the basis of prestored information on a category. In this
case, the category corresponding to the pre-stored infor-
mation may be variously predetermined, such as face,
food, nature, animal, plant, or the like.
[0067] The processor 120 may determine the level of
importance of each object region based on a category of
an object included in each object region. For example,
an object region including an object such as pizza, ham-
burger, or the like, may be identified as corresponding to
a "food" category.
[0068] The processor 120 may identify a priority to be
higher than another category for a predetermined cate-
gory. Specifically, for an object region corresponding to
a predetermined category, the level of importance of an
object region corresponding to another category may be
identified higher. The processor 120, in determining the
editing and arranging of a plurality of images for inserting
a plurality of images into a plurality of regions divided
according to a layout, determines the editing and arrang-
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ing so as to minimize the degree of loss of an object
region included in a plurality of images. At this time, even
if the same region is lost for each object region, it may
be determined that the degree of loss of an object region
having a higher level of importance is greater.
[0069] The processor 120 may determine (or identify)
the level of importance of each of the object regions
based on the number of object regions corresponding to
each categories, among the object regions included in
the plurality of images.
[0070] Specifically, the processor 120 may obtain a ra-
tio of an object region corresponding to each categories
among object regions included in a plurality of images,
and determine the level of importance of the object region
corresponding to a category having the highest obtained
ratio among the categories, from among the object re-
gions included in the plurality of images, to be highest.
[0071] The object regions identified in FIG. 3 corre-
spond to one category among food, nature, and face,
respectively. At this time, the processor 120 may identify
that, from among 14 object regions included in the seven
images 30-1, 30-2,..., 30-7, six corresponds to the "food"
category, five corresponds to "nature" category, and
three corresponds to "face" category. The processor 120
may identify the importance of the object region corre-
sponding to the "food" category having the highest ratio
to be the highest, and identify the importance of the object
region corresponding to the "nature" category having the
second highest ratio to be the second highest, from
among the 14 object regions.
[0072] The above-described example in which the
processor 120 identifies importance based on the cate-
gory ratio of the object region is based on a point that the
category corresponding to the largest object region
among the object regions included in the plurality of im-
ages is highly likely to be the category which matches
the taste or intention of the user who photographs or ob-
tains a plurality of images.
[0073] The processor 120 may identify importance of
a category and an object region based on a direct user
input. Specifically, for a category selected based on a
user input, a higher importance may be identified, as
compared to another category.
[0074] At this time, the processor 120 may set the rank-
ing of the level of importance for each category stored
on the basis of a user input for selecting at least one of
a plurality of categories stored in the memory 110. As a
result, the processor 120 may identify the level of impor-
tance of an object region corresponding to a category
with high importance based on a user input, to be higher
than the level of importance of the object region corre-
sponding to the category in which the importance is set
to be low.
[0075] The processor 120 may obtain an object region
included in a plurality of images, and then determine the
importance of each object region, based on a user input
to select at least one of a category of the obtained object
regions.

[0076] For example, when an object region corre-
sponding to the "food", "nature" and ’"face" categories is
obtained from seven images 30-1, 30-2, ..., 30-7, as il-
lustrated in FIG. 3, if a user input to set the ranking of the
level of importance to be the order of "face," "nature,"
and "food" is received, the processor 120 may identify
the importance of the object region corresponding to the
category of "face" category to the highest level, and iden-
tify the importance of the object region corresponding to
"nature" category to the second highest level.
[0077] The processor 120 may obtain an object region
included in a plurality of images and then determine the
importance of each object region based on a user input
directly selecting at least one of the obtained object re-
gions.
[0078] In the meantime, the processor 120 may deter-
mine the level of importance of object regions included
in other plurality of images, based on the user input his-
tory for selecting at least one of object regions included
in a plurality of specific images or at least one of catego-
ries of the object region.
[0079] Specifically, the processor 120 may store infor-
mation on the user input for selecting at least one of the
categories of the object regions included in a plurality of
images in the memory 110, and in determining arrange-
ment of a plurality of other images for a plurality of regions
which are divided according to the above-described lay-
out or a predetermined another layout, the processor 120
may determine the level of importance of the object re-
gion included in a plurality of other images based on a
category of the at least one object region included in the
plurality of other images, and stored information on the
user input.
[0080] For example, when there is history of receiving
the user input to select "face" category from among the
categories of an object region included in the plurality of
images, the processor 120 may store the history in the
memory 110, and reflect the history in determining the
level of importance of an object region included in a plu-
rality of other images and determine the importance of
the object region corresponding to the "face" category,
from among the object regions included in the above-
described plurality of other images, to be the highest.
[0081] In the meantime, if the level of importance is
identified through the embodiments described above, the
processor 120 may reflect the identified importance to
each object region and arrange a plurality of images in
a plurality of regions in the layout, so that the degree of
loss of the object region to which the importance is re-
flected may be minimized.
[0082] Specifically, the processor 120 may obtain an
interest value reflecting the importance identified for each
object region per unit region of the object region, and in
arranging a plurality of images in a plurality of regions,
may determine the arrangement of the plurality of images
so that the degree of loss of the obtained interest value
may be minimized.
[0083] FIG. 4 is a view to describe a result of reflecting
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an interest value to each region based on the result of
identifying the level of importance of each object region,
by the processor 120. In seven images 40-1 and 40-2,...,
and 40-7, the brightness of each object region is dis-
played differently according to the importance (interest
value). In FIG. 4, the darker the region having a higher
interest value, the thicker (darker) it is displayed.
[0084] As illustrated in FIG. 4, when the level of impor-
tance of a category is identified in the order of an object
region corresponding to "food", an object region corre-
sponding to "nature", and an object region corresponding
to "face", the processor 120, for example, may assign a
value of interest "3" for each unit region of the object
region corresponding to "food", a value of interest "2" for
each unit region of the object region corresponding to
"nature," and a value of interest "1" for each unit region
of the object region corresponding to "face."
[0085] At this time, if one of the object region corre-
sponding to "food" and the object region corresponding
to "nature" has to be lost by a predetermined region when
a plurality of images are arranged in a plurality of regions,
the processor 120 may determine the arrangement of
the plurality of images so that the object region corre-
sponding to "nature" is lost by the corresponding region,
in consideration of the interest value.
[0086] In the meantime, in the above-described em-
bodiments, it has been described with the premise that
the processor 120 obtains the same interest values for
each unit region, as for an internal region of each object,
but the processor 120 may identify the level of importance
of a region which corresponds to the identified object,
from among the object regions, to be higher than a region
which does not correspond to the identified object. For
example, referring to the first image 30-1 of FIG. 3, since
the pizza does not fill the object region of the quadrangle
in the object region including the pizza, the processor
120 may identify the interest value of a region corre-
sponding to the pizza itself among the object regions to
be higher than the value of interest of the remaining re-
gion.
[0087] In determining the arrangement of a plurality of
images for a plurality of regions which are divided ac-
cording to the layout, in order to determine the arrange-
ment which enables the degree of loss of interest values
to be minimized, the processor 120, in arranging each
image of a plurality of images in each region among a
plurality of regions, may determine an optimal arrange-
ment in which the degree of loss of interest values cor-
responding to each image is minimized, and identify the
degree of loss of interest values. In addition, the proces-
sor 120 may determine an optimal arrangement of each
of a plurality of images for each of a plurality of regions,
that is, an arrangement in which the degree of loss of
interest values of the object regions included in a plurality
of images is minimized, in consideration of both the de-
termined optimal arrangements and the degree of loss
of interest values.
[0088] To be specific, in arranging a first image, from

among a plurality of images, in each of a plurality of re-
gions respectively, the processor 120 may identify ar-
rangement of the first image so that the degree of loss
of the interest value corresponding to the object region
included in the first image is minimized, and identify the
degree of loss of the interest value.
[0089] At this time, the processor 120 may reduce or
enlarge the first image while maintaining an aspect ratio
based on the size of each of the plurality of regions. If
the aspect ratio of each of the plurality of regions is dif-
ferent from the aspect ratio of the first image, when only
a portion corresponding to a size of each of a plurality of
regions in a reduced or enlarged first image is arranged
in each of a plurality of regions, the arrangement of the
first image may be identified so that the degree of loss
of the interest value corresponding to the object region
included in the first image is minimized. In addition, in
this case, the degree of loss of interest values may be
identified.
[0090] For example, if the aspect ratio of the first image
is 2:1, while the aspect ratio of the specific region to which
the first image is to be arranged is 1:1, the corresponding
region should be full of the first image, and the processor
120 may enlarge or reduce the first image while main-
taining the aspect ratio of the first image, so that the ver-
tical size of the first image is equal to or greater than the
vertical size of the corresponding region. At this time, if
the processor 120 enlarges or reduces the first image so
that the vertical size of the first image is equal to the
vertical size of the corresponding region, the horizontal
size of the first image is doubled the horizontal size of
the corresponding region. Therefore, the processor 120
may remove a region corresponding to a half of the size
of the horizontal size of the enlarged or reduced first im-
age, so that the degree of loss of the value of interest is
minimized, and arrange the first image in the correspond-
ing region.
[0091] In the meantime, if the information on the size
of the layout has not yet been determined, in other words,
if only the aspect ratio of each of the plurality of regions
divided according to the layout is determined, the proc-
essor 120 may arrange only a portion corresponding to
an aspect ratio of each of a plurality of regions of the first
image in each of the plurality of regions, when arranging
the first image in each of the plurality of regions. In ad-
dition, when information on the size of the layout is de-
termined later, the processor 120 may enlarge or reduce
a portion corresponding to the aspect ratio of each of the
plurality of regions, from among the first image, to corre-
spond to the size of each of the plurality of regions, and
arrange in each of a plurality of regions.
[0092] For example, when the aspect ratio of the first
image is 2:1, and the aspect ratio of the specific region
in which the first image is to be arranged is 1:1, if the size
of the corresponding region has not yet been determined,
in arranging the first image in the corresponding region,
the first image has to fill the corresponding region. There-
fore, the processor 120 may obtain an image of the por-
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tion which corresponds to 1:1 of the aspect ratio, from
the first image, and arrange in the corresponding region.
At this time, the processor 120 may obtain a partial image
including the interest value of the first image as much as
possible. In addition, when information on the size of the
layout is determined, and the size of the corresponding
region is determined, the aspect ratio of the partial image
and the corresponding region is already the same as 1:1,
and thus, the processor 120 may enlarge or reduce the
partial image in accordance with the size of the corre-
sponding region, and arrange the partial image in the
corresponding region.
[0093] FIG. 5 illustrates that, in arranging a specific
image 10-7, from among seven images 10-1, 10-2,...,
10-7, in each of the plurality of regions which are divided
according to the layout 20, the image 10-7 is arranged
in each of the plurality of regions according to an optimal
arrangement that the degree of loss of the interest value
corresponding to the object region included in the image
10-7 is minimized.
[0094] In FIG. 5, referring to an upper left region 510
among the seven regions divided according to the layout
20, as a result of matching the horizontal size of the upper
left region 510 and the image 10-7, the vertical length of
the image 10-7 having the aspect ratio different from that
of the upper left region 510 becomes larger than the ver-
tical length of the upper left region. Accordingly, a part
of at least one of two object regions 520 and 530 included
in the image 10-7 has to be cut off. Consequently, in
arranging the image 10-7 on the upper left region 510, it
may be identified that the loss region of the object region
520 corresponding to the category of "food" having a rel-
atively higher level of importance (the interest value per
unit region) is arranged to be smaller than the loss region
of the object region 530 corresponding to the category
of "nature".
[0095] In the meantime, in determining the arrange-
ment to minimize the degree of loss of the interest value,
when the enlarged or reduced image is arranged on a
specific region, the processor 120 may use an integral
image to which the interest value is reflected as numbers.
[0096] FIGS. 6A to 6B are views of an example of using
an integral image to which an interest value of a specific
image is reflected, in determining arrangement of the
specific image for a specific region by the processor 120.
[0097] Referring to FIG. 6A, in inserting a specific im-
age 610 into a specific region 650, the horizontal size of
the image 610 is larger than the horizontal size of the
corresponding region 650, and thus, in order to arrange
the image 610 in the corresponding region 650, a part of
the image 610 needs to be removed.
[0098] FIG. 6A assumes a situation that, when the
processor 120 arranges the image 610 in the correspond-
ing region 650, the processor 120 needs to determine an
arrangement so that the degree of loss of the interest
value of the object region included in the image 610 be-
comes minimum.
[0099] Referring to FIG. 6B, the processor 120 may

obtain an image 612 in which the interest value is reflect-
ed and digitized for each unit region of the image. For
example, an upper left region 612-1 of the digitized image
612 does not include an object region and thus has a
relatively small value of interest "7", whereas, in a com-
paratively wide region 612-2 at a lower left, an object
region having the level of importance is located and the
value of interest is "8".
[0100] Referring to FIG. 6B, the processor 120 may
obtain an integral image 614 from the digitized image
612. The processor 120 may acquire the integral image
614 by setting a value obtained by adding all the values
of the coordinates, the left region of the coordinates, the
upper region of the coordinates, and the upper left region
of the coordinates based on the specific coordinates of
the digitized image 612, as a numerical value of the cor-
responding coordinate, with respect to a specific coordi-
nate of the digitized image 612. For example, "48" (48 =
7 + 9 + 8 + 8 + 8 + 8) located at (3 (row), 2 (column)) on
the integral image 614 indicates that the numbers in the
left side, upper side, and the upper left side are summed
up, including "8" located at (3, 2) on the digitized image
612.
[0101] Referring to FIG. 6B, a case where the image
610 is arranged in a corresponding region 650 includes
a case where the left region of the image 610 is arranged
650-1, a case where the center region of the image 610
is arranged 650-2, and a case where a right region of the
image 610 is arranged 650-3. The processor 120 may
determine an arrangement in which the degree of loss
of interest is minimum, that is, the degree of loss of the
numerical value on the digitized image 612 becomes min-
imum, from among the above three arrangements, as
the optimal arrangement.
[0102] Referring to FIG. 6B, the processor 120 may
determine that a third arrangement 650-3 in which the
sum of the numerical values corresponding to the por-
tions arranged in the corresponding region 650 is the
largest as "96" as the optimal arrangement in which the
degree of loss of the interest value becomes minimum.
[0103] In arranging the first image, from among a plu-
rality of images in each of the plurality of regions, the
processor 120 may identify the arrangement of the first
images such that the degree of loss of the value of interest
is minimized, and identify the degree of loss of the interest
value corresponding to the object region included in the
first image.
[0104] FIG. 7 illustrates the optimal arrangement, in
arranging the specific image 10-7 among the seven im-
ages 10-1, 10-2,...,10 -7, in each region in the layout 20,
that the degree of loss of the interest value corresponding
to the image 10-7 is minimized. Also, referring to FIG. 7,
in each region in the layout 20, the degree of loss of
interest values according to the optimal arrangement of
the image 10-7 for each region is represented as a ratio.
[0105] The processor 120 may determine the arrange-
ment of the plurality of images based on the optimal ar-
rangement of the first image for each region and the de-
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gree of loss of interest value at that time. Specifically, in
arranging a plurality of images in a plurality of regions,
the processor 120 may determine the arrangement of a
plurality of images such that a degree of loss of the in-
terest value corresponding to the object region included
in the plurality of images is minimized.
[0106] For each of the other images as well as the first
image, from among a plurality of images, the processor
120 may identify the optimal arrangement for each of the
plurality of regions and the degree of loss of the interest
value according to the optimal arrangement.
[0107] Specifically, in the case where the second im-
age, which is not the first image among the plurality of
images is arranged in each of the plurality of regions, the
processor 120 may identify the (optimal) arrangement of
the second image such that the degree of loss of the
interest value according to the object region included in
the second image is minimized, and identify the degree
of loss of the interest value, at this time. In addition, the
processor 120 may determine the arrangement of the
plurality of images based on the optimal arrangement of
the identified second image and the degree of loss of the
interest value at that time.
[0108] In other words, when the plurality of images are
arranged in a plurality of regions, arrangement of a plu-
rality of images so that the degree of loss of the interest
value corresponding to the object region included in the
plurality of images is minimized may be determined,
based on all of the optimal arrangement of the first image
which is identified before, the degree of loss of interest
value according thereto, the optimal arrangement of the
identified second image, and the degree of loss of the
interest value.
[0109] When the number of a plurality of images is
three or more, and one or more other images other than
the first and second images are included, the processor
120 may identify the optimal arrangement for each of the
plurality of regions and the degree of loss of the interest
value for other images as well.
[0110] As described above, as a result of the optimal
arrangement of each of the plurality of images for each
of the plurality of regions and the degree of loss of the
interest value corresponding thereto being respectively
identified, the processor 120 may determine the optimal
arrangement, that is, the arrangement in which the de-
gree of loss of the interest value corresponding to the
plurality of images is minimized, using the identified re-
sult.
[0111] FIG. 8 is a table describing a minimum loss val-
ue of an interest value, in arranging each image in each
of a plurality of regions, to describe a case in which loss
of an interest value is minimized, in arranging a plurality
of images in a plurality of regions.
[0112] In FIG. 8, rows correspond to each of a plurality
of images 10-1, 10-2,..., 10-7, and inner columns corre-
spond to each of the plurality of regions (see FIG. 1).
[0113] Referring to FIG. 8, in the case of the first image
10-1, loss of the interest value may be minimized (4.7),

if the first image 10-1 is arranged in the sixth region
among the plurality of regions, and in the case of the
second image, if the second image is arranged in the
sixth region, the loss of the interest value may be mini-
mized (1.5). However, there is a problem in that both the
first image and the second image may not be arranged
in the sixth region.
[0114] Therefore, the processor 120 may use the Hun-
garian method which is the N∗M optimization matching
algorithm, so that the loss of the interest value corre-
sponding to all the plurality of images is minimized.
[0115] As a result, referring to FIG. 8, the processor
120 may determine that the loss of the interest value of
the object region included in the plurality of images 10-1,
10-2,..., 10-7 may be minimized, when the first image
10-1 is arranged in the first region, the second image
10-2 is arranged in the sixth region, the third image 10-3
is arranged in the seventh region, the fourth image 10-4
is arranged in the third region, the fifth image 10-5 is
arranged in the fourth region, the sixth image 10-6 is ar-
ranged in the second region, and the seventh image 10-7
is arranged in the fifth region (At this time, it is natural
that, in arranging each image in each region, the arrange-
ment follows the optimal arrangement of each image for
each of the identified region).
[0116] In conclusion, the processor 120 may finally de-
termine the arrangement of a plurality of images for a
plurality of regions divided according to the layout. Then,
the processor 120 may store the information on the de-
termined arrangement in the memory 110. Thereafter,
the processor 120 may control the electronic apparatus
100 so as to display a plurality of images on a plurality
of regions based on information on the determined ar-
rangement stored in the memory 110. At this time, the
processor 120 may control a display (not shown) included
in the electronic apparatus 100 to display a plurality of
images. Alternatively, so that an external display device
(not shown) may display a plurality of images, data on
the plurality of images and / or data for the determined
arrangement may be transmitted wirelessly or by wire to
the external display device (not shown) through a com-
municator (not shown) or an input / output port (not
shown) of the electronic apparatus 100.
[0117] FIG. 9 illustrates an example that, when the sev-
en of images 10-1, 10-2,..., 10-7 are arranged in a plu-
rality of regions which are divided according to the layout
20, the arrangement in which the degree of loss of the
interest value is minimized is finally determined, and the
seven images 10-1, 10-2,..., 10-7 are displayed accord-
ingly.
[0118] In the meantime, the above-described embod-
iments mainly describe a case where a plurality of images
are arranged in a plurality of regions. However, in arrang-
ing one image in one region by the processor 120, the
interest value of each object region may be obtained
based on importance of each of at least one object region
included in the corresponding image, and the arrange-
ment of the corresponding image in which the degree of
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loss of interest value is minimized may be determined.
[0119] FIG. 10 and FIGS. 11A to 11C are a block dia-
gram and views to describe a configuration of the elec-
tronic apparatus 100, according to various embodiments.
[0120] Referring to FIG. 10, the electronic apparatus
100 may further include at least one of a communicator
130, a broadcast receiver 140, an input / output port 150,
a user inputter 160, a display 170, and an audio outputter
180, in addition to the memory 110 and the processor
120.
[0121] The communicator 130 is for performing data
communication by wire or wirelessly with an external de-
vice (not shown). The processor 120 may communicate
with various external devices using the communicator
130.
[0122] When performing data communication with an
external device using a wireless communication method,
the communicator 130 may include at least one of a WIFI
DIRECT communication module, a Bluetooth module, an
infrared data association (IrDA) module, a near field com-
munication (NFC) module, the Zigbee module, the cel-
lular communication module, the third generation (3G)
mobile communication module, the fourth generation
(4G) mobile communication module, the 4G long term
evolution (LTE) communication module.
[0123] When performing data communication with an
external device using a wired communication method,
the communicator 130 may be connected to a coaxial
cable, an optical fiber cable, and the like, to perform a
Local Region Network (LAN) communication to transmit
/ receive various data.
[0124] The processor 120 may receive information on
one or more images and / or layouts from outside through
the communicator 130.
[0125] For example, when the electronic apparatus
100 is implemented as a mobile phone or a smart phone
as FIG. 11C, and communication with an external device
200, which is a server, through the communicator 130 is
available, the electronic apparatus 100 may receive data
for one or more images and / or layouts from an external
device 200, which is a server, and may determine the
arrangement of images for one or more regions distin-
guished according to the layout.
[0126] The communicator 130 may separately include
a first communicator (not shown) for transceiving data
with a remote control device (not shown) for controlling
the electronic apparatus 100, and a second communica-
tor (not shown) for transceiving data with an external
server (not shown). At this time, the first communicator
(not shown) may be implemented as an Ethernet modem,
a Wi-Fi module, a Bluetooth module, or the like, while
the second communicator may be implemented as a sep-
arate Wi-Fi module, an Ethernet module, or the like.
[0127] The broadcast receiver 140 may receive a sig-
nal on the broadcast contents. The broadcast contents
may include an image, an audio, and additional data (for
example, electronic program guides (EPG)), and the
broadcast receiver 140 may receive a broadcast contents

signal from various sources such as terrestrial broadcast-
ing, cable broadcasting, satellite broadcasting, Internet
broadcasting, or the like.
[0128] The broadcast receiver 140 may be implement-
ed to include configurations such as tuner (not shown),
a demodulator (not shown), and an equalizer (not shown)
for receiving broadcast contents transmitted from a
broadcasting company.
[0129] Through the input / output port 150, the elec-
tronic apparatus 100 may receive a signal for an image
and / or voice from the outside or transmit an image and
/ or audio signal to the outside.
[0130] For this purpose, the input / output port 150 may
be implemented as a wired port such as a high-definition
multimedia interface (HDMI) port, a display port, a red,
green, blue (RGB) port, a digital visual interface (DVI)
port, Thunderbolt port, component port, and the like. Al-
ternatively, the input / output port 150 may be implement-
ed as a port for wireless communication such as Wi-Fi
and Bluetooth communication, or the like.
[0131] The input / output port 150 may be implemented
as the HDMI port or the Thunderbolt port to transmit the
image and audio signals as well, but the first port which
transmits an image signal and the second port which
transmits an audio signal may be separately implement-
ed.
[0132] The input / output port 150 may include an in-
terface module such as USB, and transceive audio or
image data, or transceiver firmware data to perform
firmware upgrade through physical connection with an
external terminal device such as PC through the interface
model.
[0133] For example, as shown in FIG. 11A, when the
electronic apparatus 100 is a display device such as a
TV including a display, the electronic apparatus 100 may
receive one or more images from the external device 200
such as a set-top box. In addition, the processor 120 may
determine an arrangement for inserting one or more in-
putted images into a plurality of regions divided according
to a predetermined layout.
[0134] As another example, when the electronic appa-
ratus 100 is implemented as a set-top box or the like as
shown in FIG. 11B, the electronic apparatus 100 may
determine the arrangement of a plurality of images for a
plurality of regions divided according to the layout and
then transmit data for a plurality of images arranged in a
plurality of regions to the external device 200 having a
display such as a TV through the input / output port 150
according to the determined layout. As a result, the ex-
ternal device 200 may display a plurality of images ar-
ranged in a plurality of regions in accordance with the
arrangement determined by the electronic apparatus
100.
[0135] The user inputter 160 is a configuration to en-
able the electronic apparatus 100 to receive the user in-
put including a command or information from a user.
[0136] The processor 120 may receive, through the
user inputter 160, a user input for selecting at least one
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of a category corresponding to at least one object region
or at least one of an object region included in one or more
images.
[0137] The user inputter 160 may include at least one
button (not shown), keyboard (not shown), mouse (not
shown) for receiving a user input for selecting at least
one object region or category.
[0138] In order to receive a user input for selecting at
least one object region or category as a touch format,
the user inputter 160 may include a touch panel (not
shown) which is implemented along with the display 170
or a separate touch pad (not shown).
[0139] The user inputter 160 may obtain at least one
image, based on a user manipulation for a button, a key-
board, a mouse provided in the user inputter 160 and /
or a user input for a touch panel / pad provided in the
user inputter 160. That is, the user may draw one or more
images through the user inputter 160.
[0140] The user inputter 160 may include one or more
cameras (not shown), and obtain an image photographed
through a camera (not shown). At this time, one or more
cameras (not shown) may be a digital camera including
an optical sensor.
[0141] The user inputter 160 may include a micro-
phone (not shown) to receive a user input to select at
least one object region or category as a voice.
[0142] Meanwhile, as shown in FIG. 11A or FIG. 11B,
if there is a remote controller 300 for controlling the elec-
tronic apparatus 100, the electronic apparatus 100 may
receive data on the user voice received through the mi-
crophone (not shown) provided in the remote controller
300 from the remote controller, and may receive a user
input to select at least one object region or category
based thereon. At this time, when the analog audio signal
is received through the microphone (not shown) provided
in the remote controller 300, the remote controller 300
may digitalize and transmit the signal to the electronic
apparatus 100 through the Bluetooth or Wi-Fi communi-
cation.
[0143] Specifically, the processor 120 may recognize
the data on the user voice received through a microphone
(not shown) provided in the user inputter 160 or a micro-
phone (not shown) provided in the remote controller 300
through voice and convert the data to a text, and identify
a content of a user input to select at least one object
region or category based on the content of the converted
text.
[0144] In the meantime, the remote controller 300 de-
scribed above may be implemented as a remote control-
ler for controlling the electronic apparatus 100 which is
a TV or a set-top box as in FIG. 11A or FIG. 11B, or may
be implemented to control the electronic apparatus 100
which is a TV or a set-top box, as a remote control ap-
plication is installed and stored in a terminal device such
as a smartphone. At this time, the remote controller 300
may transmit a control signal to the electronic apparatus
100 based on Wi-Fi, Bluetooth, infrared communication,
or the like, and the electronic apparatus 100 may include

a first communication unit (not shown) which is imple-
mented as a Wi-Fi module, Bluetooth module, infrared
communication module or the like, capable of receiving
a control signal of the remote controller 300 according to
the aforementioned communication method, or a second
communication unit which is implemented as the Wi-Fi
module, Ethernet module, or the like, capable of commu-
nicating with an external device (not shown) such as a
server. The first communication unit and the second com-
munication unit may be implemented as one or imple-
mented separately.
[0145] The display 170 is a configuration to display one
or more images according to the control of the processor
120. For this purpose, the display 170 may be implement-
ed as a liquid crystal display (LCD), a plasma display
panel (PDP), an organic light emitting diode (OLED),
transparent OLED (TOLED), or the like. In the case of
the LCD, the display 170 may include a driving circuit
(not shown) and a backlight unit (not shown), which may
be implemented in the form of an a-si TFT, a low tem-
perature poly silicon (LTPS) TFT, an organic TFT (OT-
FT), or the like.
[0146] Meanwhile, the display 170 may be implement-
ed as a touch screen including a touch panel capable of
sensing a touch manipulation of a user. In this case, the
display 170 may be included in the user inputter 160.
[0147] The display 170 may display an image included
in a broadcasting signal received through the broadcast
receiver 140, an image included in data received through
the communicator 130, an image obtained through the
user inputter 160, an image included in an image file
stored in the memory 110, an image included in a signal
received from the outside through the input / output port
150, or the like.
[0148] The audio outputter 180 is a configuration for
outputting a specific audio under the control of the proc-
essor 120. The audio outputter 180 may output audio
included in the broadcast signal received through the
broadcast receiver 140, audio included in a signal re-
ceived through the communicator 130, a microphone (not
shown) provided in the user inputter 160, audio which is
inputted through an external microphone (not shown) and
received by the electronic apparatus 100, audio included
in an audio file stored in the memory 110, audio included
in a signal received from the outside through the input /
output port 150, or the like.
[0149] For this purpose, the audio outputter 180 may
be implemented as a speaker 190 and / or a headphone
/ earphone output terminal (not shown).
[0150] Through FIGS. 12 to 15, a controlling method
of the electronic apparatus will be described.
[0151] FIG. 12 is a flowchart of a controlling method
for another electronic apparatus according to an embod-
iment. Referring to FIG. 12, the controlling method may
determine (or identify) the arrangement of a plurality of
images for a plurality of regions divided according to a
predetermined layout in step S1210, and based on the
determined arrangement, control the electronic appara-
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tus to display a plurality of images in a plurality of regions
in step S1220. At this time, the plurality of images ar-
ranged according to the determined arrangement may
be displayed on a display of the electronic apparatus, or
displayed on a display of an external device which re-
ceives data for a plurality of images from an electronic
apparatus.
[0152] In determining the arrangement of the plurality
of images in step S1210, the controlling method may de-
termine the arrangement of a plurality of images based
on the importance of at least one object region corre-
sponding to a category of the at least one object region
included in the plurality of images, and the degree of loss
of the at least one object region according to the impor-
tance. FIG. 13 is a flowchart for describing this operation
according to a more specific operation order.
[0153] Referring to FIG. 13, the controlling method may
determine the importance of the object region based on
the category of the at least one object region included in
the plurality of images, in determining the arrangement
of the plurality of images in step S1310.
[0154] The object region may be a region including an
object having a high importance in an image or a region
in which a predetermined object is included. The object
region needs not be one for each image, but may not
exist for a specific image or may be two or more.
[0155] The category may be variously pre-stored such
as food, nature, animal, plant, building, face, or the like.
For example, if an object included in a specific object
region is a hamburger, the object region may be identified
to correspond to a food category.
[0156] Thereafter, a ranking of importance in each of
an object region may be determined according to the
identified category.
[0157] At this time, among the object regions included
in the plurality of images, importance of each object re-
gion may be determined based on the number of object
regions corresponding to each categories. Specifically,
a ratio of an object region corresponding to each cate-
gories among object regions included in a plurality of im-
ages may be obtained, among the object regions includ-
ed in the images, and the importance of the object region
corresponding to a category having the highest ratio may
be determined to be highest.
[0158] In the meantime, importance of the object re-
gion may be determined on the basis of a user input se-
lecting at least one of categories of object regions includ-
ed in a plurality of images. In addition, information on a
user input selecting at least one of categories of object
regions included in the plurality of images may be stored.
[0159] Thereafter, in determining the arrangement of
the plurality of different images with respect to the plu-
rality of regions divided according to the predetermined
layout, the level of importance of the object region includ-
ed in the plurality of other images may be determined
based on the category of at least one object region in-
cluded in the other plurality of images, and the stored
information on the user input.

[0160] When the level of importance is determined, in
arranging a plurality of images in a plurality of regions,
the arrangement of the plurality of images for a plurality
of regions may be determined according to the degree
of loss of the at least one object region according to the
level of importance in step S1320.
[0161] At this time, an interest value reflecting the im-
portance identified for each unit region of the object re-
gion may be obtained. In arranging a plurality of images
in a plurality of regions, the arrangement of the plurality
images which enables the degree of loss of the obtained
interest value to be minimized may be determined.
[0162] Specifically, in arranging the first image, from
among a plurality of images, in each of the plurality of
regions, when the first image is arranged such that the
degree of loss of the interest value corresponding to the
object region included in the first image is minimized, the
degree of loss of the interest value may be identified.
[0163] At this time, the first image may be reduced or
enlarged while maintaining an aspect ratio based on the
size of each of the plurality of regions. In this case, if the
aspect ratio of each of the plurality of regions is different
from the aspect ratio of the first image, only a portion
corresponding to a size of each of a plurality of regions
in a reduced or enlarged first image is disposed in each
of a plurality of regions, the arrangement of the first image
so that the degree of loss of the interest value corre-
sponding to the object region included in the first image
is minimized may be identified. In addition, the degree of
loss of interest value according to the (optimal) arrange-
ment of the first image which enables the degree of loss
of the interest value to be minimized may be identified.
[0164] The arrangement of a plurality of images may
be determined on the basis of the arrangement of the
identified first images and the degree of loss of interest
values according thereto. Specifically, in arranging a plu-
rality of images in a plurality of regions, the arrangement
of the images such that the degree of loss of interest
values corresponding to the object regions included in
the images is minimized may be determined.
[0165] While identifying the (optimal) arrangement of
the first image for each of the plurality of regions, the
optimal arrangement of a second image which is different
from the first image, from among a plurality of images,
and the degree of loss in the interest value may be iden-
tified as well.
[0166] Specifically, in arranging the second image of
a plurality of images in each of a plurality of regions, (op-
timal) arrangement of a second image so that the degree
of loss of the interest value according to the object region
included in the second image is minimized may be iden-
tified. At this time, the degree of loss of interest values
according to the arrangement of the second images may
be identified as well.
[0167] Based on the (optimal) arrangement of the sec-
ond image for each of the plurality of regions and the
degree of loss of the interest value according thereto,
arrangement of the plurality of images may be deter-
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mined.
[0168] That is, in arranging a plurality of images in a
plurality of regions based on the (optimal) arrangement
of the first image and the loss of interest value for each
of the plurality of regions, the (optimal) arrangement of
the second image and the loss of interest value for each
of the plurality of regions, or the like, it is possible to de-
termine the arrangement of the plurality of images so that
the degree of loss of the interest value corresponding to
the object region included in the plurality of images is
minimized may be determined.
[0169] If the number of the plurality of images is greater
than or equal to three, and other images are included in
addition to the first and second images, an optimal ar-
rangement for each of a plurality of regions and a degree
of loss of interest value may be identified for other images
as well. Based on the identification result, the arrange-
ment of a plurality of images for the plurality of regions,
which enables the degree of loss of the interest value
corresponding to the object region included in the plural-
ity of images to be minimized may be identified.
[0170] FIG. 14 is a flowchart of an example of identi-
fying a level of importance of an object region in step
S1310 of FIG. 13.
[0171] Referring to FIG. 14, first, an object region may
be obtained from a plurality of images in step S1410. At
this time, an object region may be obtained on the basis
of color information and edge information of each of the
plurality of images. Alternatively, an object included in an
image may be identified by using the AI model which is
learned to identify an object included in the image, and
a region including the object may be identified as an ob-
ject region.
[0172] While identifying a category of the object includ-
ed in each of the object region in step S1420, the ratio
of each category in the identified category may be ob-
tained in step S1430.
[0173] For example, if five object regions among the
eight object regions included in five images correspond
to "nature" category, and three object regions correspond
to "food" category, a ratio of "nature" category is 5/8 and
a ratio of "food" category may be identified as 3/8.
[0174] In addition, the greater the ratio of the category
corresponding to the object region is, the higher the im-
portance of the object region is in step S1440. For ex-
ample, the ratio of the "nature" category, from among the
categories of the object regions is 5/8 and the ratio of the
"food" category is 3/8, the importance of an object region
corresponding to the "nature" category" may be identified
to be higher than the importance of an object region cor-
responding to the "food" category.
[0175] FIG. 15 is a specific embodiment of the step
S1320 of FIG. 13, describing an algorithm to describe an
example of obtaining the interest value to which the im-
portance is reflected to the object region, and determining
the arrangement to enable the loss of the interest value
to be minimized in arranging a plurality of images in a
plurality of regions.

[0176] Referring to FIG. 15, as shown in FIG. 14, an
object region is obtained from a plurality (n) of images in
step S1510, and the importance of each of the identified
object regions may be identified in step S1520. Here,
importance of each object region may be identified based
on a category of each object region and / or a user input.
[0177] The interest value reflecting the importance of
the object region may be obtained in step S1530. Spe-
cifically, the digitized interest value which reflects the cor-
responding importance to each unit region of the object
region may be obtained.
[0178] In arranging each of a plurality of images in each
of the plurality (n) of regions, the optimal arrangement
which enables the degree of loss of the interest value of
the object region included in each image to be minimized
may be identified, and the (minimum) loss value of the
interest value according to the optimal arrangement may
be identified in step S1540.
[0179] In this case, for example, in arranging a specific
image (ith image from among a plurality of images) in a
specific region (jth among a plurality of regions), the op-
timal arraignment of the image (ith) which enables the
degree of loss of the interest value corresponding to the
object region included in the image (ith) to be minimized
may be identified, and the (minimum) loss value of the
interest value according to the optimal arrangement may
be identified in step S1540’. This step may be repeated
for all the cases of arranging each of the 1st to nth image
to each of the first to nth region.
[0180] At this time, in consideration of the identified
optimal arrangement and the identified (minimum) loss
value, the arrangement of the plurality of images for a
plurality of regions in which the degree of loss of the in-
terest value corresponding to the entire object region in-
cluded in the plurality of images is minimized may be
finally determined in step S1550. At this time, the Hun-
garian method, which is the N∗N optimization matching
algorithm, may be used so that the loss of the interest
value corresponding to the entire object region included
in the plurality of images is minimized.
[0181] As described above, the electronic apparatus
100 and the controlling method thereof, in arranging a
plurality of images in a plurality of regions divided accord-
ing to a layout, an object region included in a plurality of
images may be obtained, and the level of importance of
each of the object regions is identified and automatically
reflected on the basis of the intention of the user and the
characteristics of the plurality of images. Thus, there is
the effect that the inconvenience of the user who has to
separately edit the plurality of images or arbitrarily des-
ignate the arrangement thereof may be solved.
[0182] The controlling method of the electronic appa-
ratus which is described through FIGS. 12 to 15 may be
implemented through the electronic apparatus 100 which
is illustrated and described through FIGS. 2 and 10.
[0183] Alternatively, the controlling method may be im-
plemented through a system including the electronic ap-
paratus 100 and at least one external device (not shown).
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In this regard, it may be assumed that the controlling
method of the electronic apparatus is performed through
the electronic apparatus 100 and a server (not shown).
At this time, the electronic apparatus 100 and the server
(not shown) may share and perform the steps of the con-
trolling method described with reference to FIGS. 12 to
15 in various forms.
[0184] For example, the electronic apparatus 100 may
receive one or more images in the form of data or signals
through the communicator 130, the broadcast receiver
140, the input / output port 150, or the like, or obtain one
or more images photographed by the camera included
in the user inputter 160, and transmit the received or ob-
tained image to the server. In arranging one or more im-
ages according to the layout prestored in the server, the
server may determine arrangement of one or more im-
ages so as to minimize the degree of loss according to
the level importance of the object region in the at least
one image, and transmit the determined information on
the arrangement to the electronic apparatus 100. At this
time, the electronic apparatus 100 may directly display
one or more images arranged according to the deter-
mined arrangement, or transmit the information about
one or more images arranged according to the deter-
mined arrangement to a connected external device (not
shown) through the input / output port 150, so that the
corresponding external device displays the information.
[0185] Alternatively, when the electronic apparatus
100 transmits one or more images to the server, the serv-
er may identify the object region from the one or more
images and transmit information to the electronic appa-
ratus 100, and the electronic apparatus 100 may identify
the level of importance of each object region based on a
user input for selecting at least one object among the
identified object regions. In arranging one or more imag-
es in one or more regions divided according to the layout
pre-stored in the memory 110, the electronic apparatus
100 may determine the arrangement to minimize the de-
gree of loss of the object region according to the level of
importance.
[0186] The various embodiments described above
may be implemented in a recordable medium which is
readable by computer or a device similar to computer
using software, hardware, or the combination of software
and hardware.
[0187] By hardware implementation, the embodiments
of the disclosure may be implemented using at least one
of application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing de-
vices (DSPDs), programmable logic devices (PLDs),
field programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, microprocessors, or elec-
tric units for performing other functions.
[0188] In some cases, embodiments described herein
may be implemented by the processor 120 itself. Accord-
ing to a software implementation, embodiments such as
the procedures and functions described herein may be
implemented with separate software modules. Each of

the above-described software modules may perform one
or more of the functions and operations described herein.
[0189] Meanwhile, the computer instructions for per-
forming the processing operations in the electronic ap-
paratus 100 according to the various embodiments de-
scribed above may be stored in a non-transitory compu-
ter-readable medium. The computer instructions stored
in this non-transitory computer-readable medium cause
the above-described specific device to perform the
processing operations in the electronic apparatus 100
according to the above-described various embodiments
when executed by the processor of the specific device.
[0190] The non-transitory computer readable medium
refers to a medium that stores data semi-permanently
rather than storing data for a very short time, such as a
register, a cache, a memory or etc., and is readable by
an apparatus. In detail, the aforementioned various ap-
plications or programs may be stored in the non-transi-
tory computer readable medium, for example, a compact
disc (CD), a digital versatile disc (DVD), a hard disc, a
Blu-ray disc, a universal serial bus (USB), a memory card,
a read only memory (ROM), and the like, and may be
provided
[0191] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the disclosure. The present teaching may be
readily applied to other types of devices. Also, the de-
scription of the embodiments of the disclosure is intended
to be illustrative, and not to limit the scope of the claims,
and many alternatives, modifications, and variations will
be apparant to those skilled in the art.

Claims

1. An electronic apparatus comprising:

a memory; and
a processor configured to:

identify an arrangement of a plurality of im-
ages for a plurality of regions that are divid-
ed according to a predetermined layout,
store information on the identified arrange-
ment in the memory, and
control the electronic apparatus to display
the plurality of images in the plurality of re-
gions based on the stored information on
the identified arrangement and/or to trans-
mit data for displaying, by an external de-
vice, the plurality of images in the plurality
of regions based on the stored information
on the identified arrangement, wherein

the plurality of images include object regions,
and
the processor is configured to identify the ar-
rangement of the plurality of images based on
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degrees of loss of the object regions regarding
levels of importance of the object regions, the
levels of importance being obtained based on
categories of objects included in the object re-
gions.

2. The electronic apparatus of claim 1, wherein the
processor is configured to:

obtain interest values that reflect the levels of
importance for unit areas of the object regions,
and
identify the arrangement of the plurality of imag-
es so that the degrees of loss are minimized in
accordance with the obtained interest values.

3. The electronic apparatus of claim 2, wherein

a first image of the plurality of images includes
at least one object region, and,
to identify the arrangement of the plurality of im-
ages, the processor is configured to:
identify an arrangement of the first image in each
region of the plurality of regions so that, in each
region, the degree of loss of the at least one
object region included in the first image is min-
imized in accordance with the obtained interest
values, and
identify the arrangement of the plurality of imag-
es based on the identified arrangement of the
first image.

4. The electronic apparatus of claim 3, wherein
a second image of the plurality of images includes
at least one object region, and,
to identify the arrangement of the plurality of images,
the processor is configured to:

identify an arrangement of the second image in
each region of the plurality of regions so that, in
each region, the degree of loss of the at least
one object region included in the second image
is minimized in accordance with the obtained
interest values, and
identify the arrangement of the plurality of imag-
es based on the identified arrangement of the
second image.

5. The electronic apparatus of claim 1, wherein the
processor is configured to identify the levels of im-
portance of the object regions based on a number
of object regions corresponding to each of the cate-
gories.

6. The electronic apparatus of claim 5, wherein the
processor is configured to:

for each category of the categories, obtain a ratio

of a number of the object regions in each cate-
gory to a total number of the object regions, and
identify the levels of importance so that a highest
level of importance is identified for object regions
in a category of the categories having the high-
est ratio.

7. The electronic apparatus of claim 1, wherein the
processor is configured to identify the levels of im-
portance based on a user input selecting at least one
of the categories.

8. The electronic apparatus of claim 7, wherein the
processor is configured to:
identify the level of importance of the at least one of
the categories to be higher than the levels of impor-
tance of the other categories.

9. The electronic apparatus of claim 3, wherein, to iden-
tify the arrangement of the first image, the processor
is configured to:

reduce or enlarge the first image based on a size
of each region of the plurality of regions, while
maintaining an aspect ratio of the first image,
and
in response to an aspect ratio of each region of
the plurality of regions being different from the
aspect ratio of the first image, in arranging a por-
tion of the first image corresponding to a size of
each region of the plurality of regions, from the
reduced or enlarged first image, in each region
of the plurality of regions, identify the arrange-
ment of the first image so that a degree of loss
of the at least one object region included in the
first image is minimized in accordance with the
obtained interest values.

10. A method comprising, by an electronic apparatus:

identifying an arrangement of a plurality of im-
ages for a plurality of regions that are divided
according to a predetermined layout; and
displaying the plurality of images in the plurality
of regions based on the identified arrangement
and/or transmitting data for displaying, by an ex-
ternal device, the plurality of images in the plu-
rality of regions based on the identified arrange-
ment, wherein
the plurality of images include object regions,
and
the identifying the arrangement of the plurality
of images comprises identifying the arrange-
ment of the plurality of images based on degrees
of loss of the object regions regarding levels of
importance of the object regions, the levels of
importance of the object regions being obtained
based on categories of objects included in the
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object regions.

11. The method of claim 10, wherein the identifying the
arrangement of the plurality of images comprises:

obtaining interest values that reflect levels of im-
portance for unit areas of the object regions, and
identifying the arrangement of the plurality of im-
ages so that the degrees of loss are minimized
in accordance with the obtained interest values.

12. The method of claim 11, wherein
a first image of the plurality of images includes at
least one object region, and
the identifying the arrangement of the plurality of im-
ages comprises:

identifying an arrangement of the first image in
each region of the plurality of regions so that, in
each region, the degree of loss of the at least
one object region included in the first image is
minimized in accordance with the obtained in-
terest values, and
identifying the arrangement of the plurality of im-
ages based on the identified arrangement of the
first image.

13. The method of claim 12, wherein
a second image of the plurality of images includes
at least one object region, and
the identifying the arrangement of a plurality of im-
ages comprises:

identifying an arrangement of the second image
in each region of the plurality of regions so that,
in each region, the degree of loss of the at least
one object region included in the second image
is minimized in accordance with the obtained
interest values, and
identifying the arrangement of the plurality of im-
ages based on the identified arrangement of the
second image.

14. The method of claim 10, wherein the identifying the
arrangement of the plurality of images comprises
identifying the levels of importance of the object re-
gions based on a number of object regions corre-
sponding to each of the categories.

15. The method of claim 14, wherein the identifying the
arrangement of the plurality of images comprises:

for each category of the categories, obtaining a
ratio of a number of the object regions in each
category to a total number of the object regions,
and
identifying the levels of importance so that a
highest level of importance is identified for object

regions in a category of the categories having
the highest ratio.
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